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Tn March 2020, an elderly mar-
ried couple living on Long Island, 
N.Y., presented to our emergency 
department with symptoms sus-

picious for COVID-19 infection. 
The wife, a-76-year-old woman, pre-

sented with complaints of subjective fevers, 
minimal dry cough and headaches of one-
week duration. She denied having any 
chills, rhinorrhea, diarrhea, abdominal pain 
or shortness of breath. Two days earlier, she 
had presented with similar symptoms, but 
was discharged home. 

Her past medical history was signifi-
cant for seronegative rheumatoid arthri-
tis, diagnosed in 2006; hypertension; cor-
onary artery disease; hyperlipidemia; and 
gastroesophageal reflux. She had previ-
ously had hand surgery and cataract sur-
gery. She had been on etanercept 50 mg 
weekly, methotrexate 10 mg weekly for 

more than 10 years, olmesartan, metop-
rolol, omeprazole and nortriptyline. She 
had no recent travel history. 

On admission, she had a temperature 
of 37.6º C, with a pulse of 88 beats/min-
ute, a respiratory rate of 24 breaths/min-
ute and a blood pressure of 184/74 mmHg. 
Her body mass index (BMI) was 28.1 kg/
m2. Her lungs were clear to auscultation 
and no murmur was appreciated; there were 
no signs of synovitis or joint deformities; 
the remainder of her physical exam was 
reported to be without abnormalities. 

Abnormal laboratories included sodium 
125 mmol/L (reference range [RR]: 135–
146), chloride 83 mmol/L (RR: 96–107), 
glucose 136 mg/DL (RR: 70–99), alanine 
transaminase 35 UI/L (RR: 0–33), aspar-
tate transaminase 51 UI/L (RR: 0–32), 
white blood cell count of 4,550 cells/mm3 
(RR: 4,800–10,800), with a lymphocyte 

count of 250 cells/mm3 (RR: 900–4,800) 
and a procalcitonin of 0.05 ng/mL (RR: 
<0.10). Her C-reactive protein (CRP) was 
1.2 mg/dL (RR: 0–0.5) on day 3 of hos-
pitalization, and her erythrocyte sedimen-
tation rate (ESR) (RR: 0–30 mm/h) and 
D-dimer were within normal limits. Her 
interleukin 6 (IL-6) was 12.8 pg/mL (RR: 
<14.8). She had a negative QuantiFERON 
TB test (mitogen 10 IU/mL). 

Her chest X-ray and chest computed 
tomography (CT) were clear, without any 
infiltrates. Other than an elevated tempera-
ture of 38.1° C on hospital day 3, her symp-
toms quickly abated. 

A nasopharyngeal swab obtained on 
admission was positive for SARS-CoV-2 
by polymerase chain reaction (PCR) 
(Viracor Eurofins, Lee’s Summit, Mo.). She 
did not require any supplemental oxygen, 
hydroxychloroquine, azithromycin, nor any 
antiviral agents; she did receive acetamin-
ophen, but did not receive methotrexate or 
etanercept during the hospitalization.

Her husband, a 78-year-old man, pre-
sented to the emergency department com-
plaining of high fevers (38.9º C) and severe 
dry cough for the previous 24 hours, along 
with fatigue, myalgias, shortness of breath, 
frontal headaches and lightheadedness. 

His medical history was significant for 
ankylosing spondylitis, hypertension, hypo-
thyroidism, benign prostatic hypertrophy, 
supraventricular tachycardia with ablation, 
neuropathy and hyperlipidemia. His medi-
cations included secukinumab 150 mg sub-
cutaneous every four weeks for the previous 
16 months, amlodipine, hydrochlorothia-
zide, losartan, nortriptyline, levothyroxine, 
rosuvastatin and tamsulosin. 

On admission, the patient’s vital signs 
were: temperature 38.2° C, respiration 
rate 22 breaths/minute, blood pressure 
179/78 mmHg, pulse oximeter 98% on 
room air. His weight was 152 kg. On 
physical exam, he had clear breath sounds 
on auscultation and no evidence of a 

Our case, coupled with the 

literature, suggests an inhibitor 

of TNF may be a therapeutic 

option in severe COVID-19 

infection.

A chest CT shows small, bilateral, groundglass opacities (arrow shows 1.1 cm 

infiltrate in right upper lung).
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murmur. The remainder of his physical 
exam was within normal limits. 

His laboratory values on admission 
included a sodium level of 133 mmol/L 
(RR: 135–146), chloride of 95 mmol/L 
(RR: 96–107), glucose of 107 mg/dL (RR: 
70–99), BNP 659 pg/mL (<450 pg/mL). 
His complete blood count showed throm-
bocytopenia 141,000/mm3 (RR: 150,000–
450,000). His lymphocyte count was nor-
mal at 1,150/mm3 (RR: 900–4,800). His 
CRP was 1.9 mg/dL (RR: 0–0.5). 

His chest X-ray on admission was clear 
and free of infiltrates. 

Over the next three days, the patient 
continued to have fevers and became pro-
gressively dyspneic, requiring supplemen-
tal oxygen. A chest CT performed on day 
2 showed several small areas of ground-
glass opacities (see Figure 1, p. 33). On 
day 3 his lactate dehydrogenase was 611 
IU/L, ferritin 843 ng/mL, D-dimer 246 
ng/mL and CRP 11.7 mg/dL (all higher 
than normal ranges). A nasopharyngeal 
swab obtained on admission was positive 
for SARS-CoV-2 by PCR. 

On day 4, the patient’s condition wors-
ened. He became more hypoxemic due 
to interval development of diffuse patchy 
airspace opacities bilaterally on chest X 
ray (see Figure 2, above) requiring intu-
bation and mechanical ventilation. On 
day 7, the patient remained on mechan-
ical ventilation. He completed a five-day 
course of hydroxychloroquine, azithromy-
cin and steroids. Secukinumab was not 
administered during the hospitalization.

Discussion
Severe acute respiratory syndrome coro-
navirus 2 (SARS-CoV-2) is an RNA virus 
first reported in Wuhan, Hubei Province, 
China, in December 2019.1 As of April 
7, more than 1.2 million people world-
wide had been confirmed with COVID19 
infection, and more than 72,000 deaths 
had occurred.2 Mortality is higher in the 
elderly, but little is known about COVID-
19 infection in immunocompromised 
patients, particularly those with rheumatic 
diseases on biologics. 

We report two cases of a husband and 
wife, both receiving different disease-mod-
ifying anti-rheumatic drugs (DMARDs), 
with markedly different clinical presen-
tations and hospital courses. The wife, a 
patient with rheumatoid arthritis who 
received etanercept and methotrexate prior 
to hospitalization, had a very mild clinical 
course that required no major therapeutic 
intervention. Her husband, with ankylos-
ing spondylitis, had received secukinumab 
and progressed to critical COVID-19 dis-
ease requiring mechanical ventilation.

These cases present some intriguing 
considerations regarding the immunologi-
cal underpinning of COVID. 

The clinical course of COVID-19 var-
ies from mild to critical, possibly progress-
ing to death. Cytokine storm, macrophage 
activation syndrome (MAS) and second-
ary hemophagocytic lymphohistiocyto-
sis (sHLH) are disease processes triggered 
by infections, autoimmune diseases, drugs 
or malignancy. Clinically, cytokine storm 
presents with a syndrome of excessive 
immune activation that causes fever, pan-
cytopenia, hyperferritinemia, splenomeg-
aly, hepatitis, encephalopathy and coag-
ulopathy. The etiology is thought to be 
caused by excessive activation and prolifer-
ation of T lymphocytes and macrophages 
with massive hypersecretion of proinflam-
matory cytokines, including interleukin 1 
beta (IL-1β), IL-6, interferon-γ (IFN-γ), 
and tumor necrosis factor α (TNFα).3,4 

Huang et al. described a cytokine pro-
file similar to that in sHLH, which is 
associated with COVID-19 disease sever-
ity. It is characterized by increased IL-2, 
IL-7, granulocyte-colony stimulating fac-
tor, IFN-γ inducible protein 10, monocyte 
chemoattractant protein 1, macrophage 
inflammatory protein 1-α and TNFα. It 
is well known that IL-6 and IL-1β block-
ade has been successfully used in treat-
ing MAS secondary to systemic juvenile 
idiopathic arthritis (sJIA).5,6 That suc-
cess has led to clinical trials where more 
than one-third of patients achieved clin-
ical remission.7,8 Additionally, the IL-1 
receptor inhibitor, anakinra, has been asso-
ciated with improved survival in sepsis 

with MAS-like features.9 Similarly, the 
IL-6 antagonist, tocilizumab, could sup-
press the cytokine storm, as suggested by 
early promising results in a small cohort 
of COVID-19 patients.10 Therefore, it 
is worthwhile exploring whether block-
ing other cytokines involved in MAS or 
sHLH may be beneficial in cases of cyto-
kine storm from COVID-19 infection.

TNFα may play a key role in the cyto-
kine storm. TNFα is a 26 kd homotrimeric 
transmembrane protein expressed on the 
surface of macrophages, T lymphocytes, 
natural killer cells, smooth muscle cells and 
fibroblasts. TNFα, along with IFN-γ, plays 
a significant role in the immune response 
against viral infections. TNFα and IFN-γ 
exhibit a cross-talk at the level of TNF 
receptor 1 (TNFR1) to induce activation 
of macrophages. IFN-γ signaling causes 
nuclear localization of STAT1α that pre-
cludes it from being recruited at TNFR1, 
leading to an enhanced TNFα-induced 
NFκB activation.11-13 

Blocking IFN-γ with emapalumab has 
been described in successfully treating sec-
ondary HLH due to multiple viral infec-
tions.14 Emapalumab is a human monoclo-
nal antibody to IFN-γ that acts to block its 
binding to cell surface receptors and activa-
tion of inflammatory signals. Emapalumab 
is used to treat severe HLH in which serum 
IFN-γ levels are elevated.15,16 

Similarly, TNFα inhibition may the-
oretically increase the risk of viral infec-
tions, but could potentially be beneficial 
in cases of cytokine storm.17 From the 
literature on the 2003 SARS-CoV infec-
tion, it is suggested the viral infection 
is associated with decreased angioten-
sin-converting enzyme 2 (ACE2) expres-
sion, leading to an increased activity of 
the renin-angiotensin system responsible 
for lung injury.18 

The spike protein of SARS-CoV 
(SARS-S) induces ACE2 shedding via a 
process tightly linked with TNFα produc-
tion.19 In an in vitro study, IL-6 and TNFα 
were up-regulated by the recombinant S 
protein of SARS-CoV, suggesting that 
TNF inhibitors and IL-6 antagonists may 
potentially reduce the inflammatory storm 
on SARS-CoV-2 and lung damage.20 

In our cases, it is possible that pre-
treatment with etanercept for rheuma-
toid arthritis in our female patient could 
have resulted in a blunted IL-6 response 
indirectly, which may have contributed 
to her mild case of COVID-19. In sup-
port of this hypothesis is the patient’s 
normal plasma IL-6 level and a mini-
mally elevated CRP, while other inflam-
matory markers remained within normal 
limits. Sha et al. demonstrated in a cohort 
of HIV patients pretreated with etaner-
cept, TNFα and IL-6 levels were blunted 
after stimulation with IL-2.6 Our case 
also suggests the possibility that a TNFα 
inhibitor, such as etanercept, could mini-
mize or abort the potential cytokine storm. 

In contrast, COVID-19 infection in 
the husband was critical. The drug, secuk-
inumab, he was receiving may have aggra-
vated the viral infection. Secukinumab 
is a human IgG1κ monoclonal antibody 
that binds to the protein, IL-17A. In host 

The clinical course of COVID-19 

varies from mild to critical, 

possibly progressing to death.

This chest-X ray, taken 48 hours after a chest CT, shows extensive bilateral  

lung opacities.

Figure 2
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defense, IL-17A has been shown to be 
mostly beneficial against infection caused 
by extracellular bacteria and fungi.21 The 
primary function of T helper (Th) 17 cells 
appears to be control of the gut microbi-
ota, as well as the clearance of extracellular 
bacteria and fungi.22,23 

IL-17A and IL-17 receptor signaling has 
been shown to play a protective role in host 
defenses against many bacterial and fun-
gal pathogens, including Klebsiella pneu-
moniae, Mycoplasma pneumoniae, Candida 
albicans, Coccidioides posadasii, Histoplasma 
capsulatum and Blastomyces dermatitidis.24 
However, IL-17A seems detrimental in 
viral infection, such as influenza, by pro-
moting neutrophilic inflammation.25 

It appears the clinical picture of COVID19 
is characterized by a strong immune response 
in the lung parenchyma with mononuclear 
cells, mainly lymphocytes, more than the 
direct effect of viral replication.26 

An autopsy study of these cases sug-
gested that over-activation of T cells, 
manifest by an increase of Th17 and high 
cytotoxicity of CD8 T cells, accounts 
in part for the severe immune injury. 
Although the study suggested involvement 
of Th17, no Th17-associated cytokines 
were measured in our case. Th17 cells 
and IL-17 are involved in cytokine storm 
response. Both IL-1β and TNFα pro-
mote Th17 responses, leading to vascular 
permeability and leakage. Wu et al. pro-
posed that inhibiting Th17 response may 
be beneficial.27 

Conclusion
These two cases highlight the disparate 
clinical courses that may be experienced 
by patients with rheumatic disease who 
are infected by SARS-CoV2. The immu-
nologic mechanisms underpinning the 
more severe manifestations of COVID-
19 have not yet been elucidated, and 
observations such as these may begin to 
provide some clarity.

It is important, however, to acknowledge 
limitations in interpreting these cases. In 
particular, the clinical course of COVID 
-19 may be highly heterogeneous, even 
among patients with otherwise similar 
characteristics. The relative contribution 
of other potential risk-factors (e.g., gen-
der, genetic milieu and concomitant medi-
cations) is impossible to differentiate from 
the impact of the biologic agents used for 
each patient. 

That said, these cases raise intriguing 
questions regarding the pathogenesis of 
COVID-19. The potential risks and ben-
efits of specific immunosuppressive agents 
for patients with COVID-19 and the 
potential role of biologic agents for the 
management of severe COVID-19 war-
rant further study.  R
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